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INTRODUCTTON

In 1985, Buiffalo National River implemented a water quality monitoring
program. Thig program was based on a plan formulated in conjunction with the
NPS Water Resourceg Field Support Laboratory in February of that same year.
The program consisted of three bagic monitoring catepgories: 1. River Corridor
giteg (Trend Monitoring) 2. Tributary sites {(Reconnaissance) 3. Primary
Contact Recreation sites (Public Health).

The program was intended to establish a consistent set of river corridor
monitering sites for which data would be gathered on a scheduled frequency, to
be continued irom year to year. This data could then be used to detect general
trends or changes in water quality of the river over an extended period of
time. BSuch a program is desperately needed at Buffalo MNational River because
data collected in the past has never been collected in a consistent enough
manner to compare from year to year in order to asges such changes or trends.
This has left the National Park Service few tools with which to gauge what is
happening te a major resource (the waters of Buffalo River).

Another purpose of the program was to gather water quality data for the river's
major tributaries. This data, collected on a more intengive schedule than the
river corridor data (but for only one monitoring sgeason), could then be used to
determine the relative condition of these tributaries, the source(s) of any
problems detected in the river channel, and where future tributary monitoring
efforts should be concentrated.

The third monitoring category was that of Primary Contact Recreation Sites
(swimming holes and heavily canoed sections). The purpose of this monitoring
wag to aggure that water quality standards established to protect public
health, were not being exceeded.

RESULTS

In general, there appear to be no significant differences in water quality
variables measured in this program as compared to data from the "Ecosystems"
reports published between 1973 and 1978. It is however, somewhat difficult to
compare these data since, as was previously mentioned, most data in the past
have been collected on a "one-shot® bhasis which makes it highly eusceptible to
atypical hydrologic conditions.

The same general patterns as described by Nix et.al (Beosystems 1973) were seen
in the 1985 data i.e., a gradual increase in specific conductivity values in
the downstream direction, generally higher specific conductivity values for
tributaries as compared to their maingtream confluences and the river corridor
as a whole and a typical seasonal variation in specific conductivity and
dissolved oxygen values. In addition, mean values for fecal coliform in the
tributaries were generally higher than those for the river corridor. This may
be due simply to the closer proximity of the tributaries to apgricultural and
domestic runoff and the cumulative effects of dilution coupled with bacteria
die off in the river corridor.




Little deviation was evidenced in median fecal coliform values for all river
and tributary sites coobined whiclh would seem to indicate that there was no
major input of bacterial pollution from any point sources or concentrated
nonpoint sourced.

There were a few noticeable anomaliesg in the data. Slightly higher fecal
coliform values and slightly lower specific conductivity values in Beech Creek
are probably due mostly to the small number of samples that were taken (Beech
Creek is one of the first to go dry in dry weather), and the hydrologic
conditiong at the time of these gamples. Most of the Beech Creck samples were
taken duxing fairly wet periods when greater runoff was cccurring (two of six
were taken following an intense storm event). This would account both for the
lower specific conductivity and the higher fecal coliform values. However,
this trend was also noticed in the Boxley Valley water quality project (Nix
et.al. 1985) and deserves further monitoring and study in the future.

The same trends (lower specific conductivity and higher fecal coliform values)
were also noted in Richland Creek. Atypically low conductivity levels in
Richland Creek have been noted in the past (Buffalo National River Ecosystems)
and have been attributed to the geologic characteristics of the Richland Creek
watershed which liez more in sandstone and shale and less in the Boone
limestone than most others., Wigher fecal coliform levels might be explained by
the greater concentration of grazing activity and amount of direct livestock
access to the stream, both in close proximity to Richland's confluence.

Slightly higher fecal coliform levels were found in Bear Creek. This may have
been due in part, toe the same factors discussed for Beech Creek. Several
samples were missed when flow dried up in mideummer, and one sample was taken
just as a storm event began to cause yunoff. These factors combined may
account for these slightly higher mean values.

Slightly elevated specific conductivity levels were recorded for Clabber Creek.
The reason for these higher levels is not clear. While these values were only
glightly higher than those for several other tributaries, they do warramt
further monitoring and study.

Slightly higher fecal coliform levels were recorded for Middle Creek., However,
the sample size for all tributaries in the Lower Buffalo Wilderness Area was
very small making it difficult to compare with other data.

Data collected at Primary Contact Recreation (Public Use) sites were all
gimilar to those collected for river corridor sites. Conductivity values were
typical. Fecal coliform levels were average to low with most in the range of
zero to 20 colonies per 100 ml, and no samples ezceeding 200 colonies per 100
ml. DBased on this data, it would probably be adequate to monitor these sites
on a reduced schedule, sampling only when the heaviest visitor usge is actually
ocourring.




samples were collected from various springs along the river as time and
gcheduling permitted. These data, although samples and locationg were not
regular enough to make detailed comparisons, showed much higher speecific
conductivity levels and generally higher fecal coliform levels than those of
surface water., Sampled springs showed without exception, extremely high fecal
coliform levels for several hours or days following heavy rainfall in the
area. One gample from Gilbert Spring after a very heavy but local raiun,
contained over 1000 colonies per 100 ml. These trends are what might be
expected and have been previously documented (Aley 1981). Conductivity is
generally higher due to a gprings' extended time of contact with limestone
formations resulting in a higher concentration of dissolved solida. TFecal
coliform levels are higher because of the lack of filtration in karst systems
and the lack of exposure to sunshine's ultraviolet rays. These same general
trends were observed in samples from the stream inside Fitton Cave although
fecal coliform levels were quite low (less than 4 colonies per 100 ml) poseibly
becauge samples were collected at low flow.

Several gets of samples were collected from selected sites in Boxley Valley
during 1985. This waz done primarily to compliment data from other samples
collected under the study contracted to Nix and Thornton (1985) in Boxley
Valley. DIxtremely high fecal coliform values (7000+ colonies per 100 ml) were
found in the LuAllen spring stream and in the Mill Pond spring stream. These
high levels are easily attributable to very concentrated livestock use in and
around the stream and the sustained flow in these streams during low flow
periods. Summaries of these data sets are in the water quality data files.

Samples were collected at 17 sites in the Boxley/Ponca area immediately
following a very heavy (3.5 inches)}, localized storm. These data, as would be
expected, show atypically low specific conductivity levels and eutremely high
(1000+ colonies per 100 ml) fecal coliform levels as the river begins to rise,
with fecal coliform levels declining rapidly within a few hours.

RECOMMENDALTONS

As a minimum, sampling at the River Corridor sites as outlined in the Water
Quality Monitoring Plan {(Feb. 1985), should be continued on a year to year
bagis in order to maintain a consistent data base to which each years data may

he compared.

Any tributary monitoring activities should be concentrated on those tributaries
which 1985 data indicates may be warranted, and on those tributaries for which
no data was collected in 1985 that have a reasonable potential for water
quality problems. Other activities should include limited monitoring at
primary public use sites, additional storm event and spring monitoring, and
limited monitoring in those areas such asg Boxley, Erbie, Buffalo Point (sewage
treatment plants), and other areas vwhere NPS management actions may affect
water quality.



WATER QUALITY MONITORIRNG SITE LOCATION

REY

RIVER CORRIDOR SITES

RrR1 Boxley

R2 Ponca
R3 Pruitt
R4 Hasty

RS Woolum

R6 Gilbert

R7 Righway 14 Bridge
RB Rusgh

R9 River Mouth

TRIBUTARY SITES

T1 Beech Creek
T2 Ponca Creek
T3 Cecil Creek
4 Mill Creek {(near Pruitt)

5 Little Buffalo River
6 Big Creek (near Caxrver)
7 Daviz Creek

T8 Cave Creek

T9 Richland Creek

TLO Calf Creek

Til  Mill Creek (near St. Joe)

T2 Bear Creek

T13  Brush Creek {(near Morning Star)

Tié Tomahawlk Creak

T15 Water Craeck

T16 Rugh Creek

T17 Clabber Creeck

T18  Big Creek (near Big Flat)

1719 Ceday Creck

T20 Cabin Creek

T2l Boat Creek

T22 Brush Creek (Lower Buffalo Wilderness Area)
T23 Middle Creek

124 Leatherwood Creek (Lower Buff. Wild. Area)
T25 Cow Creek

146 Stewart Creek

27 Cook Creek

Table 1



PUBLIC USE SITES

Ponca Low Water Bridge Highway 65 Bridge

Steel Crk. Swimming Area Gilbert

Steel Crk. Lower Launch Buffalo Point Launch/Swim Area
Kyles Launch Area Buffalo Point / E Loop

Pruitt Day Use Area Rush Landing

Pruitt Launch Area

SPRINGS
LuAllen Spring LuAllen Spring #2
Edgemon Spring Hwy. 43 Spring
Lost Valley Spring Steel Creek Research Center Spring
Fuller Spring Hamilton Spring
Mitch Hill Spring Gilbert Spring

Fitton Cave

Table 2
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